The 1/8 fractional plateau phase (1/8-FPP) in Shastry-Sutherland Lattice (SSL) spin systems has been viewed an exemplar of emergence on an Archimedean lattice. Here we explore this phase in the Ising magnet TmB 4 using high-resolution specific heat (C) and magnetization (M) in the field-temperature plane. We show that the 1/8-FPP is smoothly connected to the antiferromagnetic (AF) phase on ramping the field from H = 0. Thus, the 1/8-FPP is not a distinct ground state of TmB 4 . The implication of these results for Heisenberg spins on the SSL is discussed.
Magnetic systems with geometrically frustrated interactions 1, 2 have produced a number of unconventional collective states, including spin ice 3, 4 quantum spin liquid-like states 5 , and of interest here, fractional magnetization plateaus 6 . Although plateaus often occur for short-range interactions on triangle-based structures, further-neighbor interactions can stabilize them on nonfrustrating lattices, a compelling example of which is the Shastry-Sutherland lattice (SSL). The SSL, known for its exact ground state solution 7 is realized in SrCu 2 (BO 3 ) 2 8,9 as well as in RB 4 ,
where R is a rare-earth element [10] [11] [12] . These SSL-containing compounds exhibit plateaus in the magnetization (M) at rational fractions (e.g. 1/2, 1/3, 1/8) of the saturation value (M sat ).
While the experimental existence of plateaus in SSLs is firmly established, different theoretical descriptions have been proposed. The FPPs in SrCu 2 (BO 3 ) 2 have been described as crystals of triplon (S=1) excitations [13] [14] [15] [16] and crystals of S=2 triplon bound states 17, 18 . Another approach maps spin operators to hard-core bosons and then to spinless fermions coupled to a
Chern-Simons gauge field 19 . Recent work shows that, with small interaction anisotropy, the triplons themselves form topological bands with Chern numbers ±2 at low field (zeroth plateau) 20, 21 10, 27 , and charge transport 30 , and the major features are shown in the inset of and hysteresis in the value of the magnetization in the plateau region, as opposed to the location of its boundaries, is seen. In this region, Siemensmeyer et al. 27 and Wierschem et al. 29 The 0.28 mg crystal used here was grown from solution using a technique described elsewhere 29 . Measurements of M were obtained with a commercial SQUID magnetometer. For measurements of C, the sample was mounted with silicone grease on a small copper block, which became part of the addendum, and all such data were obtained using the thermal relaxation technique. Measurements of both M and C were performed with H along the c-axis, i.e.
normal to the 2D planes. In this direction, the demagnetization factor is 4π(0.15 ± 0.02) for our sample whose a:b:c dimensions are 0.30:0.30:0.65 mm 36 . The protocol used for the measurements used to compare M and C was: 1) cool the sample to a temperature T with H = 0;
2) ramp H to 5T, where M = M sat ; 3) ramp H to 2T; 4) obtain data (either M or C) on ramping H down; 5) ramp H to 0 and back up to 1.4T; 6) obtain data on ramping H up to 2T. By performing both M and C measurements on the same sample with the same protocol, the features associated with the FPP region can be faithfully compared.
In Fig The demagnetization correction for C itself will be greatest in the transition regions 37 . Such a correction is only meaningful, however, for a uniform H i and absent domain structure. As we show below, such assumptions are likely not valid in the 1/8-FPP region, and thus we will discuss C as a function of H with no loss of generality but realizing the observed peaks will likely be sharper when expressed in terms of H i .
In Fig. 2 , at the lowest and highest temperatures, we see two limiting behaviors. At 2.0K
( The behavior at T = 4.5K (Fig. 2a) We gain insight into the processes governing the transition out of the 1/8-FPP from the behavior between 2.5K and 4.0K, shown in Fig. 2 Fig. 3c . We know that the FI and AF state energies (E) must obey dE/dH > 0, and we make the reasonable assumptions i) 
